Background
The hyh mutant mice develop a severe, progressive hydrocephalus accompanied by disruption of the cerebral ventricular surface and distortion of the brain architecture. Although a point mutation (M105I) in alpha-SNAP protein has been identified as responsible of the hyh phenotype, many of the pathogenic mechanisms underlying this process remain unknown. Considering that alpha-SNAP is involved in the vesicular traffic of proteins to plasma membrane, we proposed that hyh mutation could result in a failure in cell-cell adhesion during brain development. To test this hypothesis, we decided to investigate (i) the presence of alpha-SNAP and N-cadherin in different regions of the brain, (ii) the ultrastructure of adherens junctions at ventricular surface, and (iii) the physiology of cell-cell adhesion in neural progenitor cells (NPCs) cultures.
Materials and methods
Mice of the hyh strain (B6C3Fe-a/a-hyh/J) were used in this study. Brain samples of non-hydrocephalic (wild type (WT) or heterozygous) and hydrocephalic (mutant homozygous) mice from embryonic day 10.5 to postnatal day 30 were studied by western blot, immunocytochemistry and transmission electron microscopy. NPCs derived from embryonic cerebral cortices were cultured to give rise to clonal aggregates of undifferentiated neural precursors, called neurospheres. Floating neurospheres were subjected to different treatments including calcium switch (EGTA treatment) and N-cadherin functional blocking assays using competitive peptides.
Results
(1) alpha-SNAP and N-cadherin were preferentially expressed at the ventricular lining; (2) alpha-SNAP expression followed a temporal pattern that matched that of ventricular lining disruption; (3) loss of adherens junctions and changes in N-cadherin immunocytochemical pattern were observed at the ventricular surface of mutant animals, prior to its disruption; (4) neurospheres derived from hyh mutant mice were dramatically disorganized when treated with EGTA or N-cadherin blocking peptide, (5) aggregation properties were diminished in NPCs derived from hyh mice when compared to WT NPCs; (6) neuropathological features previously related to defective cell-cell adhesion at the ventricular surface (neuroepithelial cells protruding into the ventricular lumen and ependymal rosettes formation) were clearly distinguished in hyh mutant brains.
Conclusion
Taking together, our results suggest that alpha-SNAP mutation causes defective cell-cell adhesion at the ventricular surface which, in turn, leads to ventricular lining
